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doi:10.1016/j.ejvsextra.2009.07.005Abstract We report a symptomatic internal carotid artery restenosis distal to a carotid stent
in a 69-year-old man, which resulted in a stroke 6 months post-stenting. It was treated by
a successful carotid endarterectomy and explantation of the stent.
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Open access under CC BY-NC-ND license.Introduction
Management of carotid artery atheromatous disease includes
carotid stenting (CAS).1 Twomain types of stenosis are noted2
e in-stent restenosis (ISR) and the less common post-stent
stenosis. Earlier studies have described repeat angioplasty
to manage such cases.2 We report a case of the successful
surgical management of an end-of-stent restenosis.Case Report
A 69-year-old man, was admitted with a sudden onset of
dysphasia and an exacerbation of his pre-existing rightjvs.2009.07.018.
995319; fax:þ442032994439.
doctors.org.uk (D. Valenti).
r Vascular Surgery. Published bysided weakness. The history included a left middle cerebral
artery territory infarction that occurred six months previ-
ously. A high grade ipsilateral internal carotid artery (ICA)
stenosis had been confirmed as the likely embolic source
and was treated by CAS 6 months ago.
A CT brain scan revealed an old left cerebral infarction
but no new ischaemic or haemorrhagic features. CT angio-
gram and carotid/vertebral duplex scan both identified
a severe (90%) stenosis of the left ICA distal to the carotid
artery stent with an evident intimal flap (Figs. 1 and 2).
After multidisciplinary discussion, it was agreed that
further intervention was appropriate, and to be effected by
surgical rather than endovascular means. It was assumed
that the stent/plaque complex would not prove amenable
to endarterectomy. Therefore, the initial intention was
a left common to internal carotid bypass with exclusion of
the stent and its associated stenosis. However, at surgery,
there was little evidence of the expected transmural
arterial inflammation, and so a tentative attempt atElsevier Ltd.Open access under CC BY-NC-ND license.
Figure 1 Arterial duplex scan showed a severe internal carotid artery stenosis post-stent.
Figure 2 CT-Angiogram of the lesion.
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Unexpectedly, the standard plane of cleavage was
preserved and carotid endarterectomy with en-bloc stent
explantation proved straightforward (Fig. 3). The post-
operative course was uneventful and the patient was dis-
charged on the second post-operative day without any
further neurological events.
Discussion
Carotid endarterectomy is the preferred method for
cerebral revascularisation in both symptomatic and
asymptomatic extracranial carotid artery stenosis.3,4 The
alternative, less invasive, approach of carotid artery
stenting has recently emerged.1
Restenosis following CEA is a well-known complication,
with reported rates of between 6% and 14%. Fortunately,
only 1e5% of patients with post-CEA restenoses experience
recurrent neurological symptoms.5 The variation in these
figures may be because of a discrepancy in definition of
restenosis with respect to both time of onset and the
stenosis grade.
The experience of restenosis following CAS is more
limited. Two types of restenosis predominante.2 The most
common is in-stent restenosis. Lal et al6 have categorised
these in-stent restenoses (ISR) according to their placement
and extent in the stent.
In-stent stenosis is thought to be a consequence of
neointimal hyperplasia.7 The exact pathophysiological
mechanism is currently unknown, but a hyperactive
immune system response with raised IL-6 and homocysteine
is postulated a possibility.5
Previous authors have described both the endovascular
and surgical management of in-stent restenosis. The
endovascular approaches include both angioplasty aloneand with restenting.6,8e10 For in-stent stenosis, the possible
surgical solutions include: common carotid to internal
carotid exclusion bypass, internal carotid to external
carotid transposition and CEA with explantation. The
choice of operation was determined by the degree to which
the stent was incorporated into the vessel wall and the
neointima. Where there is minimal stent incorporation
a typical endarterectomy plane can be developed between
the intima and internal elastic lamina carotid endarterec-
tomy can be conducted in the standard manner. Our initial
Figure 3 Operative specimen.
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necessitating a CCA-distal ICA bypass, proved unfounded.
Conclusion
As the use of carotid stents becomes more common, the
vascular surgeon should be aware of the potential for
restenosis both within and close to the stent. This case
confirms that operative carotid endarterectomy can be
a safe, effective retrieval procedure for management of
carotid stent ‘end-of-stent’ stenosis.References
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